• Identify a catalyst that is active and selective for the oxidation of NO under typical flue-gas conditions, in order to improve the SCR kinetics: -catalyst should exhibit stable operation under flue-gas conditions -catalyst should possess low activity for SO 2 oxidation -manufacturing cost should be such that a 25% saving in total catalyst costs can be realized
Introduction
• Main SCR reaction:
4NH 3 + 4NO + O 2 → 4N 2 + 6H 2 O (1)
• If equimolar amounts of NO and NO 2 are present: 2NH 3 + NO + NO 2 → 2N 2 + 3H 2 O (2)
• With NO 2 : 8NH 3 + 6NO 2 → 7N 2 + 12H 2 O (3)
• Reaction rates: 2 >> 1 >> 3, e.g., k(2) ≥ 10*k(1)
• Under normal combustion conditions NO x comprises ~95% NO and hence reaction 1 dominates ⇒ use of an oxidation catalyst upstream of the SCR catalyst (to convert a fraction of the NO to NO 2 ) can be used to improve the SCR kinetics ⇒ improved NO x conversion or smaller catalyst volume (for given NO x conversion)
Application of NO oxidation catalysts
• Promotion of fast SCR reaction in mobile applications, i.e., heavy duty diesel vehicles (Pt-based oxidation catalysts); volume of SCR catalyst can typically be halved when NO oxidation catalyst is applied
• Limited use to date in stationary SCR applications (Pt catalysts)
NOx storage:
BaCO 3 + 2NO 2 + 0.5O 2 Ba(NO 3 ) 2 + CO 2
• NO oxidation also a key function in NO x storage catalysts: conversion of NO to NO 2 for storage as nitrate on basic metal oxides. Pt is catalyst of choice but base metals also attracting attention (Co, Mn, etc.) Potential for SCR catalyst cost reduction
• Design rules for application of SCR to mobile applications: 
Experimental details
• Supported metal oxides, Pt, prepared via incipient wetness impregnation using appropriate metal salts (e.g., nitrates) and commercial SiO 2 and TiO 2 supports (weakly sulfating)
• Mixed oxides (FeMnO x , CuO-CeO 2 ) prepared by co-precipitation
• Zeolite catalysts prepared by wet impregnation using H-ZSM-5 and metal acetates (Co, Cu) and by solid-state ion-exchange (Fe)
• Characterization using N 2 physisorption (BET surface area, pore volume), powder XRD, XRF
Summary of catalyst preparation (1): Supported metal oxides
• Use of silica as support affords metal oxide phases with higher crystallinity than when supported on titania 
Catalyst screening
• Fixed bed reactor, using 3 g of catalyst (0.55-1.0 mm sieve fraction diluted with glass beads)
• Gas flow rate of 1667 ml min -1 : W/F = 0.03 g h dm -3 (GHSV ~ 20,000 h -1 )
• Feed gas composition (representative of flue gas from coal-fired utility boilers): 
